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(54) RADIATION-CURABLE DRY RLM FOR FORMING OPTICAL WAVEGUIDE. OPTICAL WAVEGUIDE USING 
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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a radiation-curable dry film for forming an optical waveguide, an optical 
waveguide manufactured using the dry film and a method for manufacturing the optical waveguide and to 
particularly provide an optical waveguide excellent in transmission properties and a method for manufacturing the 
optical waveguide capable of precisely forming the objective guide shape and having a simple manufacturing 
process. 

SOLUTION: The radiation-curable dry film for forming an optical waveguide comprises (A) a copolymer having 20- 
150*" C glass transition temperature obtained from a radical polymerizable compound having a carboxy group and 
another radical polymerizable compound, (B) a compound having two or more polymerizable reactive groups per 
molecule and (G) a radiation polymerization initiator. 
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;^>«/:7 ^ K. bf>^ [ 4 - (>? ( 4 - 

x^Jl/] ^ K. 77'-2. 4- {iy{7U^Zy^iy 

:t:-;U) [1. 2. 3. 4. 5. 6-7?) - 

--^>-fef>] -g^ ( 1 + ) ^:?&^we>nSo 

[0 02 5] ±IB-A5^ < 1) ^liCisVfi>m'i^> (M 50 
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1- (4 --Yy^'PfcVi/:? x^Jb) - 

2- t: F^^^>^-2-^^;^:7'P>'^•>- 1 2- 
fc KP + ^'-2 1 J:J:L;^:7•p/^•>- 1 - 

:t>. ^:t+-9'>h>. >?j:^;l'^:i*+1f> 2- 
-/V:/Pf ;l/^:t+1f>F>. 2 ~^PP^:t+1^> h 
>. 2-y^Jl/- 1 - [4- r^J^^^-^'H 
-2 -^^I'jM^ >^-:/P^>">- 1 -:i'>v 2. 4, 6- 

10 F. t'X- (2. 6 ->^^ F^>^-^>V/-Y;U) -2. 
4. 4- F y^^;i/'^>^;i/>'^:^:7^>5f+->F^*^ 

[0 02 3 ] WLmWiyVf))\^m^m^m(D-x^ws'nt lt 

Irgacurel84. 369. 651. 
500. 819. 907. 784. 2959. CGI 1 
700. CGI 1750. CGI 1 1850. CG24 
-61.Darocurlll6. 1173 (W±. ^ 
♦ X-^^ y ^ • -ir ^ :^;l/XM) . L u c i r i n 
TPO. TPO-L <fel±. BASF^) . 
P3 6 (UCBii) ^n-So 

[0024] mAUtj^viri^m^mpmt ne 

-jMSC ( 1 ) r^SnS^^^WTS^^-JA^^r^Cf 
-&C<fc;0^£^#-2>o C(D:t:^^J>.mX. ^^^i^i>Ct(iC 

W] ^- [MX„.„] - ( 1 ) 

(BFr) . ->.+1^:7;^:tP*x:7cll- h (PFr) . 
-\+1f:7;l/:tPT>^'t^- h (SbFe") > ^"^V-y 
;l/:tPT>>H2*-* h (AsFs ) . •^+1^^PPT>^ 

^Ur. HtjfB-«aS: (1) iC*5C>T. [MX„..] <Dft 
CMX„ (OH) -) 

(CCr. M. X*>J:^'nt3:-«S^ ( 1 ) (^cmommcD 

(ClOr). F»;r?;U:tP^^>:^>»i':7:t>K-r^> 

(CF3SO^-) . :7;l/:tPX;U'7^ >M^^> (FS 

03- ) . h^i-x^x^b"?^ >g?'<^>. hy^hP-^> 

[0 0 2 6 ] jBcW^;^^:^ >fi^gaj&^JcDTtflSa°n<!: 
ti. mtfUVI- 6 95 0. UVI-69 70. UV 
1-6974. UV 1-6990 (J^±. :x:^:t>:^- 
Ktt) . Tf^ty'h^-SP' 15 0. SP - 1 
51. SP-170. SP-171 (J^±. teHibXll 
(^)). Irgacure 261 (fcli. 
+'-tt) . CI-2481. CI-2624. CI-2 
639. CI-2064 (ti±. B:*^*^ (*^) ) . C 
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-D-IOIO. CD-1011, CD-1012 (JW 
_h. If-hv-tt) . DTS-102. DTS-10 
3. NAT-103. NDS-103. TPS-10 

2. TPS-103. MDS-103. MPI-10 

3. BBI-IOK BBI-102, BBI-103 
(JW±. ^tlOitm (^) ) . D e g a c u r e K 1 

[00273 m^<ommm^¥smtit. i mmi^. & 
^o«2MtLh©fe<D*ffi*^t>-a-c (c) mf^^m^ 

[0 02 8] *^?g<DF^^7 -< JUACCfeW^ (C) ^ 

oi^ 0 . 1-10 mm.%tm^ u < . 

[0029] 4iC*f^iMbt4 7 )lAiCi$i,> 

[0030] C<D<t ^ )S^feii.®^Ji OTW, 
V -fe >*5<fc C/T > h ^ -fe^^^f* ; U >te J: V 

[003 1 ] *^?a© 7 ^ ^UA{C». BMlBOfiS^a- 

T U JU«J!i. i|< T 5 FmH§. ^ 'J T 5 F 5 
jig, x^b>-y^?-:^ji>:/a-;/i7JtM^{*. snSei 

[0032] ±iB^:a-fe(mc'i:^SOcf&(;r 
ganoxlOlO. 1 035. 1 076. 1 222 
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(fei±v • ■^Xij}VXm) . An 

tigene P. 3 C. F X 5 v if- (tt:S:{b 

«Tinuvin P. 234. 320. 326. 32 
7. 328. 329, 213 (fe(±, 5^>'^• • X-^i^-f 
• i^5*;UXSS) . Seesorbl0 2. 10 
3. 110. 501. 202. 712. 704 (feLt. 

liTinuvin 292. 144. 622LD(« 
10 ±. 5^-'^ • • -irS^Jl/Xf?) . If-/— ;W 

LS7 7 0 (H^) . Sum i s o r b TM-0 6 
1 (ffiSfb^X^M) 7- >;> 

ISo°dibr, SH6062. 6030 (t^±. • ^ 
'>3-^>i^ • >';3->K) . KBE 9 0 3. 60 
3. 40 3 (JW-h. ftM^b^iaSJ) ^*s^l:f6n, ^ 

DC-57. DC-190 (ia±. ^^zi-r-l^if 
^) . SH— 28PA. SH-29PA. SH-30P 
A. SH- 1 9 0 («±. :«u • ^^-^^-z.-^^ • i"; 
3->^) . KF351, KF352. KF353, K 

F3 54 m±. mmit^TMm) . l-7oo. l- 

7002. L-7500. FK-024-90 i&Lt. 

[0033] -^mmm^mmim Y=y^y -< }vm%. 
30 -<-xy ^ -'I' A±{cjfjfiS3 txfcWLmwmim. f ^ ^ ^ 

A?r«S:7^;UA<bbr^5 4«>- hU. Sfe^illS'fbtt F 
^-f :7 ;l/AB*w— x:7 -< J^Ai*>'^'— ^JbAi© 

[0034] *^B^© F ^ ^ JUAtt. --c-x ^ 

A±«:±gB (A) ~ (c) fm^^tsfmrn^m.^. m. 

40 P->il/3-FiS, ;t7-r>3"Fa. 

F^^©:^a>&fflt,^r^ffiL/d^, |g^ts^^fflt,^t:?§ 

SiJiUTtt. BuiesS^ (A) ©^tg^(4:cDiSSSiB#CCfi6ffl 

i^^ril^u-c^t-sct^srir. (A) - (c) 

:»-©^itS 1 0 OfiaS|5{c*tL/-C. 1 0~ 1 5 OMSU 
©®HF*3©ffl<t-r4ci*iW*Ut». 
50 A«2|!i:^?g©F^-Y7 ^>il/A?:3lt^T*S-C*-2)ic:^ 



13 

■ ifi^. Mjf 1 5~1 2 5 Mm©7 -^^L-^TiijcC^o BUlB'^ 

U-h. j1<'Jj:.5^U>, j|<'J:/PfU>v 5i<'J:<;-3i<* 

tj&irtS. !HF{C4<';x5^U>f-U7irU- h (PE 

[003 5] ^)\^Ait, *fieffl^{c:*:^ 

K ^ -f 7 ^ Jl/A%^^(ceiS-r ^ ffifflNf 5C^M 

PET. 5i<'Jxg^u>. jjoj 7'afu>^7 

&m^^»Lfcm^ 1 5~1 2 5 Mm?lS©PET:7 

[0036] *^WT?W.i^SK:f60-c. ^-xy ^l/A 

A?:5 5^- h-r-SCiiCjCoT. F ^ 7 -< Jl/A*3t# 

[0 03 7 ] ^£*j. ^mm.^^mi&-ri>ic$>fcf) , tsp 
±MY^^y -i }VA^mmcm:¥vtcm. mamiicj: f) 

[0 03 8] $/c. iS»i3n/cF7'<7 ^iWA?r. Si^ 
[0039] :4s^^tC*jl,^-rW. 3Tg|5^/cttK:*^B^ 

©Sc Wi^e^ btt F 7 7 ^ A ^ffii > . nm© "7 
f Fgi5^*fie*©S!(«^ibi4 F ^ 7 )i'j^mmic 

■oXV^mLtcK)^ *SlH*TM^^->' FgP^3-i=JTa5^ 

4 F ^ -/ ji/A, i^i:>i<.it±m^^^oM<D^^ >(y -f 

^l-A^fflC^r^^jRJS^rf^SJl/fc "J TS C i *>t?f? 
[004 0] Hffl^®:g#BSUnc*5P>. :^mi<D 

[004 1] <s>m^m^mm^ 
Hiw. immmim\''y ^y -1 )\'2>.^mmv-cmi&\^ 

toT^-rjc^K. ^i^Bgi o«. ^ffiicitft:^is] (^tT 

{cf*cxsaffii 2i. c©a«i 2©«ffl±(C 
?fM3n/cTa5^7 FM 1 3 C<DT^i>y v YM 
1 3±{Cjf$fi£3n/c. 1$S©ilia^rWf •53TgP53-l 5 
<b. C©3TSP^1 5€:^tfTS|J^^ f F)g 1 3±{C|i 
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:^j:< AjrSJr^tc. -€-©fl|iJSU^^»-C. TSB^^f FUl 
3feJ;i:X±g|5i'^^' F@l 7«:J:0»SL-C*»). ^i* 

[0 04 2] ^n^toxum 

{JLh©J:5^c^R£©^^«!fSK:felir. Tg|5^'^ -;'F 

JiSPi'^-^ F«. fcj:c;t3TgiJ^©JS5tt-e-ti-en 

iRFK:$iJ|!B3nS4>©r»^d:t»*s. mtf. -TU^y^ F 
®©J1$^1~2 0 0/Ltm. 3Ta5^©;P34-3~2 0 
0 um. ±.Ui^y v F)I©03?r 1 ~2 0 0 wm©®H 
10 P*3©fiii-ri>Ci3&lW*L.li. $/c. 3TgR^©i|iiiC-3 

»,ir«>!^«:ffi^3tiSfe©-cw^a:ti*i. fiai^tf. i~2 

0 0 ym©ffiHrt©ffii-r-SCi3&Sj(f$Ut», 
[0 043] ®m.w 

ifc. 3Ta5^©®J)f$*. Tg|5*iJ;C>'±giJ^'^ F» 

Lfc3&i-:>r. ^§4 0 0~ 1 . 6 0 0 nm©7fe{C>PfL 
r. 3TgR:»©®STS*l. 4 2 0-1. 650©i5H 
rt©<ili-rSti*)lC. TSRi'^^' FM*5J:iyf±gP^"7 
5' F®©S*r^*-en^m . 4 0 0~1. 648©® 

F/i©JS»f*M*io . 1 %J^±smrc»-&c 
U < . i^Ftc 3 T gB^©ffljT^* . ^ f F ® ©Str^J: 
»)fefi>?c< i«>0. i%:;«:#i,»fiit-rsc:<!:*s»$L 

[0044] ^mm^ 101*. 02 tc,^-r J: ^/j:Xg^ 

ig-cj^js$n-5. -rnc*)^, tsp^'^!' f«i 3. 3t 
gi5^i 5*jj;(>-±gi5:?5-^ FJi (as^-a-r„ ) (Di>-rn 

Yy^y ^)\^M.=s:m>x, «**±{ce^?ofc©%. mim 

-fji'A-ri'Pi^t. ±g|5^?^^> FJl^se*©^^^ie«:T 

[0045] ®a«©«i{i 

ST. 02 (a) tc^-rJ;^cc. ¥Jfi;^j:^ffi^Wrs» 
«12^:ffl^-rS, C:©S«1 2©«Sl<!:LTt*. 

[004 6 ] ©TSiSi? 7 F(l©ff5fiSXS 
40 t ;rca« 1 2 ©^ffiiC . TSB ^ F® 1 3 ^YC^ISL 
■rSXS-C*5. *f*Wtc». 02 (b) tc^-rj:^ 
«c. a«12©^ffl{c. ^^UAd^iicnc-SJc^ 

*^^P";HI«S. XSS^7-uxffi«ffilf©BE« 
*^*fflt»r, 3S^!iil§ft<»:EE:»3=S:m^c*i?>. YyAy 
^;i.A^SfiLh{c$E^-r-5. -etr. c©T®ffl»)S 

FJI 1 3 i&Jg^f S C i *i-C* .So ^Cfcv TSPf ^ f 
FBI 3©ffJ05XfMr«. «M®^ffiCCSJ[Wi^?:MW 
50 L. ^©:^(**lg^b-r-5C<!::*WiUli. 
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05 

. [ 0 0 4 7 ] 3;/c. rmm -/ ^ ;bA*ie.^c^T® 
'p(Dmummim^-nBm'C5 o~2 oo'c<dm&-c 

[0 04 8] ttc. TSBf ^ KJl<&0^-r-5^(DS5fM 

?gg200~390nm. Mai~500mW/c 
m2©j!i5cWi^%. MWfijfti 1 0~5. 000mJ/cm2 

i^5:-5.J:^K:M*ftr. S^lc-TSC: ij&ijf S bt^. 

m, ^9^m. xn. isin. r^i¥*mt»*ci*i 

fiS. aSJHlffl©«ffl^{cJ:0^t)-5*^ a^, 3 0-40 

0'C> »ib<»5 0-3 0 0"C-e. {?>)^«5^ra~7 20 

)ig mnm) ©MM^g^^cot^Ti*, f^^r^s^rsp 

[0 04 9 1 <3>3TS5^©Jf$)a 

i>C(c, C©TgU^'7 Kill 3±K:. 02 (c) CCTi^T 

fflSill 4=S:mf&-ri>. -€•©«. 02 (d) «Cm-rJ:5 30 

fie->r. 0ii^tf^^©^-<>''^^->^^-r.57* 
s©r « ^niyii-©*S!^b©gi5ra-^3ie^^*-r .5 c <t cc 

J:0. mz (e ) CC^-r<J:-5tc. TSP^^ f FJll 3± 

[005 0] */c. 37^5^ 1 5 ^Jf$^-r-5>fci*©3r 
fflS^l 4CC*f-rSS(tti^l 6©M*t«. ^S©>'<^- 40 

sns. c©<fc5^cBff^©/^•^->^cfieo-c^kl^iS©j^8 

«?rt7^:&ffi<!:br». iS(l*«©3l3lg|Ji0^ajag|J<!:*> 

OTCc^it-r a - c ©:^^3!»iW6ti-5. 

a. «S*^lia<5:|Hlfll©JlffiJSrfiJfflL/c, 0r3e®.'^•3^ 
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b. ^|!t©^7T'f^^•-%^^aT^c^»3feSM^^fflC\ 

SMbttF^'f^^jUAtcMW-r-s:^^. ^^femr 
S!t«*imi4F^-<7^ji/A*>e,tt-s^ig*. 

1-1 o^PBissfg-r-s/cwr, zirm^<Dm^ 

[005 1 ] c©J:^^cb-r§T^©v'^•^^->^c^^e-:,T>'^• 

{bap^j^tTfeiii^baiJ^ic^giittc^s^MfflL-c, i^m 

*Klbg|J^3-^K^*t-StifeK:, mitm^^Tm^^'\ii> 

[0 0 5 2] ccr. Jlfl^?giur«, WM;^, 
c»»*^{b:^ HI A. *Kib* y A. mm.-f f -5 

r-T, i?-.>UT5>, n -■:?"P tVUT 5 t>x.^)Vr 

5^;Ui^a.g^;l'T 5 >. N-^^^-iUfn y F>. 
idf>'-;PT5>. F ';xi»-/-ji/T5>, T-V^Jt^ 
^bT^^^-i^A t FP+t^ F. T- F^ J.5^Jl'T>*^'? 
AtFP + v-F, 3';>, b"P-Jb. f^y>'>> 1, 
8 -i^nffixi^o [ 5. 4. 0 ] - 7 -■)>7'-fe>. 
1. S-i^Tlfti^i'P [4. 3. 0] -5->'^->^c 

ii<Dr)Vf} V mtf^ e> Aj: 5 r ju* y 7k?§-^*¥*ffli, ^ s c i 
ifc. TJW;<7y*;^tt^ffiffl-rS«^. ^© 
ii;^0. 0 5-2 5aS%. W*L<WO. 1 

-3. omm%o>mwf^<Dmfti>cttiiWii,{.>. !&: 
jDbr, mm^tLxmm-r^cti>H^vi\ 

[0 05 3] S/c. Ji^B^Pa^tt. ®S3 0 -6 0 

IBS^^^rglfi^S-ftSC tec J: -DXmm±<Dyk^^m 

f . >'^^?-->i^g|5?r?6{C^^b5-&-S/cJ6{C, F 
:7*u-F-^:i--:/>^ci'©ttl^^g«:J;«3. m«3 0 

-4 0 0 'c<Dum.x 5-600 ^ffflsj^y^ F •-i- i^mm 
[0054] ©ispi^ ^ i=mmm 
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5. 

[0055] ifc. *jtl*^©MI*«:J;-5-C»6nS±Sg 
[0 05 6] 

[0 05 7] [fifeWi^mttffifiSi^oiaii] 

ftg^ (A) CDia$j0Fi|i 

mmikbtcm. m-^mit^itvx2. z '-rv^t^x-f 20 
vp-g^-a- h 'J ji/^ 1 . 3 g. «^^SfiJi L-ciLKji?^ 

u- h 1 5. 7g. X5^u>g. 0 

g. *jJ;0*n-r^g^^l'T^7y U- H 3. 5g>S^ttji^ 

o"CJc±#$-ii-. c©ss-c4i^figfi^*ff-^fc. ^© 

^A- 1 <35f5X3g^SS: 5 8-C) ^Uft. 

[0058] ^m.^» (A) ©igijg!i2 

F 5 T -< x/y - JbMSSS©f^ l^/c 5 X 3 :§ra 
y5^ju>'>'baj^ F y;i'*o. 5 g. WS^SiJium® 

i?-JW^5 4. 3g^f±3i^5f. fi^MJf^J*s^»-rS$ 

■vmnvfc^ ?i^^t-^T. ^^^y->uM4. 5g> i^~> 

^'P'-i^^?— ^i' t) U- F 9. Og> ^g^^l'^^i?^' 40 
'JU-F2 0. 4g. fcJriytn -:/5^^ur;^ >; F 1 

1 . 3 g ^ttiA^/c^^, ,«-^>^>(cmwi^^j?>/c„ ^© 
t*. ig«©?ajs?:8 0°cjc±^3-a-. c©sar4^ra 
s-^^tf->/co €©^. Jg^&:^fS^^^a©'^+■^^>{c 

iPISfi©^- F7t Fn:7 7>(cW^^L., ^a©-^+ 

If o /d^. ni^titcmmm=s: 4 0 -c-c 4 s mrsm^m 
L. afl«)fr^ft«^i*A-2^mc, 

[0059] j^g^tf (A) ©iigMg!l3 50 
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F5 r x/y y-;l'jlSSS©{^(,i/c7 5X 
^gSUfc^. S^i3*&SiJil,r2. 2 '-T^/tfX^ 
y:?'^taj^Fy;P^&l. 3g. W^;^^JiOmKJ^5^ 

j^L/co 5i^g^i*r. 7g. -rv^-'i' 

::.;l'^if y U" F 1 5. 7g. X^U'>9. 0 g. *J 
J:ZJfn - ^^yVTiP U F 1 3 . 5 g ^tt3i^/c^t. 
«-^*»(ClllJ¥**&a)A:. -t©ft. ^©SK*8 0X;iC 

±#3 If. c©as-c4NFraa^*tT-5/c. -€-©1^. js 

S-a-yt. S^tc. C©«g@i^i|5lfiS®-?-F5fc Fn7 

5>icf|;^M0. ^S©-^+1f>-CSS®@3-<±/c. C 

©w^)s-^@»<'f*tt3iHi?fo/cf*. we-n/cSHtf 

- 3 «r»fc. 

[0 06 0] (A) ©^Mg!l4 (JrbiSt^) 

F^-YT-fX/^^fy "-il/MljK^Of^ C ^/c7 5 X 3 
^B^O/c^. M^gg*^JiLr2. 2 '-T^fX-r 
y:;r^ar. F l/;!/* 1 . 3 g, mm^t. LT^lJj:^ 

5 3 . 8 g fi-^ea*^j*5^ig-r s $-cm 

F17. 9g, X?(^U>9. 1 g. teJcO'n -:?'9^Jl/T 

^'■ju-Fi?. 9g ^^±Ji^/c^^, ss^*^«:m^?:?& 
e[-c4iitffla^^!fo/c„ -e©^. jsts^fiSi^^^a© 

c:©M@^«!;illSa©7^F5fc Fp:7 5>(c:^^L. 

^M©-^+-y->rwffisa3-tf/c„ c©?f^»-^@ai 

fP^rit 3 Btf o /cf^. f# 6 n/cS@«9 * 4 0 °Cr 4 8 ^ 

raSE^KB a w t -r -siM^i^A - 4 «:»yt. 

[0 06 1 ] jfca^jj^ (A) ©jiiiM0\i5 <.\mm) 

F5 T -Y X/p< 3? y ->il/Sfi£S©WC^/c7 5X 3?:^ 

3sa«sL/fc^. fi^ig*smiLr2. 2 '-ryi^xi? 
^^JW^'^p:^ F y;i/*o. 5 g. ^^^siJiurs-^ 
j:g^-»i/^5 4. 3g;&{±iA;5^. a^pg*&SiJ*i;^<»-r^* 
-cs^o/c, ?iti^t>-r. ^^?^';-»b^4. 5g. 
xixi. - -f^yx^r i'yu-Fi5. 8g *^±)i^/c^a. ^ 

#3 if, c©2aa-c4B$PHis-^^t7o/co ^©f^. sf& 

3 6{C. C©S@'^<tlSISS©-f- F^k FP7 5 

>{cw^|gt. ^fi©'^+lJ->-f^B)K®HS-e-/c„ c© 

s^^-^@»ff>&it3iHiif-p/dg, ff6n/c®ai^>& 
4o°cr4 8B#rBm^^^o. swi-r^^a^i*A- 

5 ?:f#/t. 

[0 06 2] fel^^jg-fbtt F -7 7 jbA J - 1 ©§iM 
b /t^tS^ft A - 1 3 2.0 SiSI5{C*f U . 
Jg|t.ttfflfiS!^-CAS^'SS6T^yu-F (msS^fiStt 
M8 1 0 0) 0. oaagp. F y^^^P-^l/:?' 

P^N-> F 'JTi";u- F?:6. 5fiS^. Wm^'y'^ti 
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.;I/a^iaJ&lf'|-Cfe-5 Irgcure. 369 

;!/A (MH: 5 Ojum) ±{cxf>3-h{cr^?Btfc 
1 0 0-Cri 5^ia!*-r-5Ci-Clg/15 5Mm<Dfe 
WlgSe^btt F ^ ^ JI/A J - 1 ?S:»yfc. *©Jg*. F 

[0063] tsmmmimmssm j - 2 coiai^ 10 

^> M8 1 0 0) ?r 1 6. aasgp. F 9^a-i^r7• 
P>'^•>^ ';Ti";u-F?ri 1. IKJISP. SitM^^J^ 
*;l'«^ra*&SfO-C*S Irgrcure. 369 (^^'^X 

-i~> 1- >; 7=- ^ • y 5 ^^i/XttSf ) 3 . 0 asgp. #Lm 
xg^^i/^ 4 1 . 6sagi5^j» • ig^u. i^—rj:mm^n 

;i/A (MIS: 5 0/2m) _h{c;:^f>3-FK:r^^&L/fc 
f^. 1 0 0°C-C 1 B^S-faS-r-SCi-CMIf 5 5 MllKDjfe 20 

mmmim f^-y:7-<^i/aj-2 *f#/c. ^©mi^. f 
[0 06 4] mmumimmmmj - 3©p»{ 

Jia U /c^t^^i* A - 3 3 5.0 SMSPfC?* L . 

m}t^mi^m-cS}?>'^>^x.v x f -jI' f u t ^ y u 

- F ^ 1 3 . 5 SSSP. S(S^^ ^ 5^* JWa^PIJ^SiJ-C $> 
^Irgcure. 819 ■ ^ S. 
^^bXttM) ^3. OSaSC. ?LMj^^-'1'*4 8. 5* 

agp^*D-ti^o. i^—nm^^nft, m>-c, 30 

^rJ<yx5^U>T-U^3f F7 ^;PA (MM : 50 a 
m) Ji(CXf>=3- biCXmfHLfc^, 1 0 O'Cn 5 
^nmr 5 C i rMW 5 5m m©S£*fililS^b14 F ^ 7 
-< Jl/ A J - 3 ^©ite*. F^ -( ^ ;l/A4i©& 

fi£^©aSf!l-& 1 © i *3 0 r * o /c„ 

[0 06 5] mmumitnmsMiJ - 4<Dmm 
jiM^tc^m-^WA-i 3 2. ommsnicnu. 

ttM> xDo) *i 6. 5*itgi5. mmm^j^^^m-^ 

^it&»jr'*SSP 1 7 0 (temaM) * 3 . 0*M 40 
SB. ?L^x3^jl/5:4 8. 5MgP8Sjn • iQ: 

- F:? -f Jl/A (MW : 5 0 urn) ±{c>^t:->n- Ficr 

ifefljL/c^. 1 oo'cn b^^m-riyci-cmm^ 5 

M m©]!S*t^«|{t:tt F ^ W 7 A J - 4 *f#/c. ^© 
F ^ ^ .H' Atti©§fiS^©Mii«^»« 1 © t 

[0066] law^gg-fbtttt^^^ J - 5<Dmm am 
ML 

_h^L/cita-^i*A-4 3 2. OaSgPCCji^O. 50 



#^200 3-2 0243 7 
20 

M8 1 0 0)410. OMgp. Fy^^owU:/ 
a/>->FyTi";u-F46. 5«aS|5. ]fiScS*K7i^* 
Jl/S^^J^SiJr*^ Irgcure. 369 i^^^:^^ 

;bA (MM: 5 0ym) ±(CX f>3- F fCT^^^f t/c 
1 0 0-C-Cl 5^^-r6CirM/15 5 Mm©]5S 
*fi^^b14 F^-^^^^UAJ-S ^mfCo ^©fe*. F 
^-^ 7 ^l/AttJCDS^^MMfJ^i** 1 ©i*sOt?* 

[0 06 7] ^|^gibtt»S^ljL6©^M-it^ 

ML 

±abfcitM^<i|jA-5 3 2. OSaSBK^fL. «^ 

M8100)«:10. OMSSIJ. h ') j( ^U-JUy' 
ta/-v> F •JTi"JU- F=Sr6. 5MgR. ^SStl^^i?* 
^WS-^PSI&i^J-C** Irgcure. 3 69 (^/n'X--i 

fc, i^t^r. :*:;g?K*'i<yj^9^U>-f-l'^^l'-F7-< 
;l.A (MM : 5 0 Mm) ±{CXf>3" FCCT^^&L'/c 
f^. 1 0 O'C-Cl 5:9>|2M-rSCi-CM/P5 5 Mm©)K 
W^iMblt F ^ -Y 7 ^ ;I/A J - 6 ?ri#/c, ^©^*. F 
^ ^ -7 ^ AifJ©§RS^©Sfi»I^»« 2 © i *J ») 

[ 0 0 6 8 ] ^ii^Slbttffl^^j^il©p^a^ 
ML 

±^U/c^S^ftA-4 2 7. 7«ag|JiC*tb. fi^ 

:^;l/Td' -J U- F?: 1 6. 6«MS|J, WMU'yi^ijyX'm. 
^gg>^JT*S Irgcure. 369 ( 

Ut--/ • 5 ;^7Jl,Xtt»{) 43. OfiSgP. ?LKX5^.»l/ 

44 1. 6S«gp^M -il^L, l^-^i:;^-^4f#/c„ m 

CiT. 2|E?§?g4*J<';i9'U>T-U7:5? F 7 ;UA 
(MM : 5 0 /im) ±{c;^b->3- FJcr^^lSU^tft. 

1 0 °cn 5 ^i^M-r €. c if MM5 5 n moytmmm. 

<btt F ^ -( 7 A J - 7 4f#fc. -e-©ite«. F ^ 
^ ;!/ A 4i©SfiS:»©S«f H^tiS 2©<bteO-e*-5:fe. 
[0 06 9] [SlifeMl] 

( 1 ) %mm^mm 

®Tg|5^ ^ Fg©?f$fi£ 

fi[*fiei®^bi4 F 7 -7 ^ A J - 2 >; 3 >»«©« 

®±«:SEEI»p-;HI«?4 (SS : 8 0°C) OcrK^ 
6. *f F-:'"U-F4fflt^r 1 2 O'C, 1 0:9'rBl©^fr 

T:V^)^-~iPiytc, iXt^r. fiJfS^^S^btt F V 7 .(U 
AJ -2*^6^1: S^Mic. i^«3 6 5nm. «3ft2 0 0 
mW/cm2©m^4 5#raMWL.r. S5(«i^i!jb3 
tirfc. ^LT. C©®{bM42 0 0°C. mra©^fft? 



21 

-jJ^X h'<-5'>&-r -SCiCCJ;*). ff? 5 0 ymOTSPi' 

g©H*f* (a'J^?«fi8 2 4nm) ^rgiJSO/ci C^. 

1. 5 0t?*r>fc. 

[0070] 0=JTgP:^©Jg^ 
^^ic, ]SSSt^i!jttt K ^ -7 ^ ;b A J - 1 ^TSB^ ^ 

Ke<D±{cmi^a-;HI«;S (SS : 8 0"C) {CTIk 
^U. h^ffll^r 1 2 0"C. 1 0^5-©^ff 

A J - 1 3&i6^C^/P3 5 0 /zm<D^MtC, i|ii5 0 Mm© lo 
3 6 5nm. 0 0 mW/c m2®§|51-^?r 5 

1 0 0-C. l;»ffl©^ft^rPEB*tfofc. 

■r-h^^^;L'r>*^'^At Fo=l^e^K*^fS (tma 
H) i!fti^tj:?>m^m^ic»mhx. mm<D^m^^^m 

TSP^*ffJfiSb/c„ 20 
[007 1 ] (3»±S|5i? ^ KJl®?^RSi 

^ -f ^ ;i/Af^S{fii (>^tr>a- Fir) ©J -2«g^?r 
;^f>=i-iS?-CM^L'> *f F-^'b- F^rfflt^n 2 0 
•C. 1 0^^©^ft=-C7"'J-^-i'0/c. -e©f*, J-2*> 
6^i:S^M«C. ?gS3 6 5nm. Mffi2 0 0mW/cin 
2©S^^^*5«.fBl»SWr^C<i:(Cj;t3. ff?5 0/im 
©±§15^^ -^^ Fil^JfJfigC'fco -?-©?^. C©±Si5i'^ 
FJ15:. 2 0 0°a 6B$ra©^ft^-Cd<;^ h-^-i'b/c. 
[0072] [*6fiF«2-4. Jt«^«^l~3] TgPfJ'^ 30 
vVm. =iTgP^, ±g|5f FB^^^'Jl KlIBL/c 

Bf&Utc. ^©^> ±S|Ji' -5 ^» FS« F^ -r 7 -/ ->PAf^ 
MoT (xf>=i-FB«) ©■^t^.^,©4>©^l^L'fc. 
ccr. tbIjJFS 1 T?. T®;!'^ ^ FSl55}■^cF^'^:7^^^ 
A«rffl^,ifc^. F ^ -f )VM.f}iU y 3 >aSJ:K:i^ 



^IB2 00 3-2 0 243 7 
22 

i^'y y h'^i>m§i<OCt < . F ^ 7 -rt^ AfPSJwj 
( X f> n - F BU ) ©^R@.© J - 6 ^mmUfc. 

[007 3] (2) tmmmimi'^^y ■i)\'j^<oi^v 
^^momsmmm f ^ -r -/ ^i/ a y n >sk± 

«:mffi«in-Jl'EE«^ (Sfi : 8 0-C) icxW^Ltc, 
^<Dm. F 7 >f 7 ^ A*ii^ u a >»«±K:i^«:te^ 

roj . S5^je«jtc-<-x-7^>ii/A±{cF^ 

jVJ^am^fc <0 7 y 3 >»®(C F V -r? ^UA 
L o 0 T -S i\ y 3 >S«Ji{c F ^ -f 

^^-ibA^l^— K:fe^t?^J^i:3!>i-p/c«^^ rxj ib 

fc. 

[0074] ( 3 ) 5fe*i^8S?f^t*:©«S 

•^-f >ips5 0 Mm) CcMbr, =»Tlti3. 3Ti®ifeCC 
50±5Mm©Jf^*sjKRR3nytJg^^ roj . ^tliU 
±. WT©Jf5«tC^c-:>/cJt^* rxj iL/c. 
[007 5] ( 4 ) 3fe^jeS§©e3i«5^ff ffl 

C©J:^{cLT^i6nfcTSP^'7^» F®, 3TSft»teJ: 
iyf±gPr?5 F®*^6tfS3t«?fi8S«:-:>tiT. iSS8 2 
4nm©^$:— ffi*i6AI^3-a-/c. ^ttT. ffe^*^?>ffi 

[0076] ±ieaij^©^«*^3 ^taU/Co i:b^«^ 1 
-Ct*. i'^ -;/ FgP^^g^L/c^, F^-C:? ^>»UA*W 
fcoa^. ^^{C F 5-^:7 ^;l/A?:lK^r*-r. -^-x:? 

fc. l:h$St?92-C», 3TS|5i5-?rf$f!Sb/c^K:«, gW© 

Ta5^©?^«»s^u/c/c*, m^^m^imhtifi 

[0077] 

[*1 J 



C13) f^F^ 2 0 0 3 - 2 0 2 4 3 7 



23 24 





J-l 


J-2 


J-3 


J-4 


J-5 




A- 1 


33. t> 








33. 0 




A- 2 




28.3 










A- 3 






33. 0 








A- 4 


— 






33.0 






M8 1 0 0 


9.9 


17. 0 












6.6 


11. 3 




















16.5 




cnxf^y — KGT 3 0 1 






16. 5 


16. 5 




















I rgcure369 


1. 0 


1. 0 






1. u 




I rgcure819 














S P 1 7 0 


- 




1.0 


1,0 








49.5 


42.5 




49. 5 


49. 5 










49. 5 








A- 5 














A- 6 














A- 7 














100.0 


100.0 


100,0 


100. 0 


100.0 



[0 07 8] [*2] 



(14) 



25 



2003-202437 
26 



[0079] 





J-6 


J-7 


J-8 


J-9 




A-l 
A- 2 
A- 3 
A-4 


33.0 










M8 1 0 0 

KGT3 0 1 


9.9 
6.6 

- 


9.9 
6.6 

- 


9.9 

6.6 

- 


17.0 
11. 3 

- 




I rgcure369 
Irgcure819 
S P 1 7 0 


1.0 


1.0 


1.0 


1.0 






49.5 


49.5 


49.5 


42.5 




A-5 
A-6 
A-7 




33.0 


33.0 


28. 3 




100.0 


100.0 


100.0 


100.0 





m m m 






1 


2 


3 


4 


5 


1 


2 




















J-2 


J-2 


J-2 


J-2 


J-2 


J-2 


J~9 




J-1 


J-3 


J-4 


J-5 


J-6 


J-7 


J-8 




J-2 


J-2 


J-2 


J-2 


J-2 


J-2 


J-9 


8 2 4 n mt^:fe{t'5:ir-^77FTRl 


1. 1 


1, 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. I 


o:>m^^m (An (%) ) 


































O 


b 


o 


O 


O 


X 


O 


^mm^ [dB/cm] 


0.3 


0.3 


0.4 


0.3 


0. 4 


>1.0 


0.3 




0. 4 


0. 4 


0. 5 


0.5 


0.4 


>1.0 


>L0 




O 


o 


O 


O 


O 


O 


X 



[0080] 



m2] ( a ) ~ ( e ) «. yem^<D$m:m<D-^ 
1 0 ^mm& 

50 1 2 



Bi-ST AVAILABLE COPY 



(15) 



27 



13 rmi^^y^m 

14 3TfflSM 
1 5 argP^J- 

16 mmm 



* 1 7 iSiJi'^-.' Kl 

18 V-yV" 

19 :7* hv;:^^' 



#^2 00 3-2 02 43 7 
28 



101 1 

17 : iaf/^Sf SJB 



12] 




13 : T9if -7 V KS 



12:Se 



Oi) 



(lb) 



(c) 



12 




(e) 



13 



F^?"AC##) 2H047 PAOl PA02 PA22 PA24 PA28 
Q\05 TA43 



